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properly studied, it will enable the mechanic to harden and
temper any kind of article with which he may have to do.

Many theories upon the cause of steel becoming hard by
the process of heating and suddenly cooling it have been
formed; but they are so beset with difficulties and uncer-
tainty, that in my opinion the proper cause has not yet been
proved. I have previously shown that steel is a compound
of iron and carbon; and, as pure iron does not harden by
simple immersion, it must be to its carbon that steel owes
this valuable property; and, if I may be allowed to theorize
on the reason why steel becomes hard by sudden cooling, I
should be inclined to state that it is the crystallization of the
carbon, caused by compression and sudden cooling, and,
being combined with the iron, becomes a hard and solid
substance; but, let this be so or not, there is one thing
certain, that a new arrangement of the particles takes place
by the process of hardening. But, as I shall have an
occasion to speak upon this hereafter (in the chapter upon
the expansion and contraction of steel), it will be superfluous
to speak upon it in this place, but rather confine myself to
the mechanical operations of the subject.

It is of considerable importance that the designer of tools
or other articles should have some knowledge of the quality
of the material to be used; likewise he should have some
knowledge of the action of fire and water upon the material;
also he should have some knowledge of the practice of the
hardener.

The workmen, through whose hands the articles must
pass, either in the fitting or the turning room, should also
have some knowledge of the art of hardening; in fact, it is
as requisite that fitters and turners should have some knowl-